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! : 1. Muach of the present theory of 1low tempersature physi:s is based on the work of
}: L. Larndaua of the Soviet Academyiof Sriences, USSR. The theorylof Landau makes it =
| possible to theoretically estimate many of the pbysiEal proparties of matter st Si
i i tempeiatures in the neighborhood of absolute zero. ertain adjustable parameters U
| l1 | of his theory are left to be determined by actusl experimentation. Two of his basic v
; ‘ } . ; papers are required reading fo#iany undersianding of| ¢rrrent work in the field. !
¥ They are: ! .

: ; i
i (a) The Theory of Superfluidity of Helium II, by L. Landau), 19kl, N
! ! published@ in the Journal|of Physizs, Vol. 5, [Ho. l. r

| : i ’

| {b) A supplementary paper correcting certain pargmeters of his early r
! :
|

theory entitled "On thef?huory of Superfluidity of Helium II"
received Nov. 15, 1946 in letters to the edivyor of thel Sournal of —

Physics. |

Another basic work is entitled;%ﬂeat Transfer and Superfluidity of Helium II"by
P. Kepitza, 1€ May, 1941. It is evident from the bibliographies licted with the
‘ i above papers that Soviet scient?sts do have a:zcess o WOrk dofe in the West
; ! i :
§ | : 2! A competing theory is that of Lgszlo Tisza wno worked in the US in conjunction
| with Fritz London. One of the principal differenceg in the zﬁo theories is that
: Tisza's theory predicts the velocity of second sound to approach zero as the
i temperature approaches absolute zero. Landau predidts a velocity of second sound
| approaching the value of Ul/V3jyhere Uy 1s the velcpity of fi&st sound. Experim#ntal
: & qualitative confirmation of
on 1liquid helium attempting Fo
correlation than for Landau's

work in tne US at temperatures: near zero Kelvin giv
| : j Landau's theory of phonons and:kotons" Experiments
! ' confirm Tisza's theory show perhaps somewhat better
theory above 1© Kelvin but the science 1s so new that there are still many anomalies.
; Significant temperatures for conarisons between the two Lhedries are :
| (a) The toiling point of liauid helium, & 2” Kelyin !

i

1 o (v) The Lanbda ( A) point of 1iquid heliw., 29 Kelvin -- delov which
; ‘ . ] helium exhibits superfluidity and other pesuliar senodd order effects.
i " :

3 ‘ :
P (¢) 1° Kelvin -- the temperature below wanich Lonfeu's theéry
d

! ‘ i ! qualitative agreement for liquid helium experiments, do
applies less well. 3i |
|

gives
Tisza's theory

|

| A '

! At present no ) point for He31§as been_experimentally determ%ned, and until &
i

|

7\phint can be pro =d no exist for He?, Tisza's theory may ?ot be generally
I i

applicable. }, I
The reports listed atove e dﬁaracterist!: of the Boviet voék in low temperature.
They: nre predominant:y vneoretical .. 2rs wnizh atiempt to explain the phenomens
i ..~ low temperature physics. As far nc I can see they reflect interest in pure

i . ricnce only. Papor’numbered}(l) by V. L. Ginsburg is 1nclu?éd because it showg
! that' the author is free to make objective construttive critigism of the basic
theory laid down by the leader|of Soviet low temperature physics, L. Landau. It
»~ probable that ~"e minor cof?ections resommended [oy Ginsburg are correct.

|

ed to progress and publish wqu

2l
‘4. Tt also appears that students;bf Landau are permitd
| on their own. For instance, 1. M. Khalatnikov wrote most oflhis-ear]y papers under
Tandau and devoted much time to confirming and exp#nding Landau's theory. His -
i principal contributionc have béen in the field of the absorption of sound in
| 1 Helium II. Khaletnikov's equations for first soung in Helium IT have been qualita-
! ! tively confirmed in the uS. However, the parametexs which he gives for a compulé-
! firmed and do not seem to

tion of second sound in Helium II have not been cop
\ In 1951 alatnikov appears as the author

coincide with his own theoretical curves. .
le™ ., paperinumber 5.

| of a paper on Second Sound in’Solutions of Hed in i
| H |
% | |
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”he hief advantage that low temperature physicists in the us h~ave is an abundance
of htrlium for: use in experimental confirmation of thecrétical predictions. In
additlon we 11:1 the US seem to have taen able to do more work with He3 than the
restTof the world. He3 can be obtained as a side product from g Euclear reactor
but 1t can also be obtained by separating it from solutions of He While papers
2 toi\s reflect Soviet experimental work in solutions of! He3 in Eel*, they give no
evidence of anything but theoretical work on He3. Witn! th\. exception of second

\studies by Peshkov, papers 6 and 7, I have seen very little record of Soviet

ntal{vozk. We know that they have a low temperaf- " laboratory in Moscow

and T Pelieve it is significant that there seems to be a‘disproportionate ammount
of t Pretical work coming out of the USSR. . I would assume that this is because

~

or wh ‘Eher they are trying to co"er up their supply of hnlium or\\ research equipment,
H

I remember seeing an experimental paper published in
Yugosl via vhmch gave dlagrams of dewars with expeﬁ.menral equipmhn" inside which
vere in nse in the low temperature laboratory in Moscow.!: We were not particularly
impres ed with ‘the quality of the work reported. It dealt with the rate of film
flovw o liquid neon, argon or krypton over solid surfaces. . Such \papers might give

‘ 4in the IlIBSR, however.
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